Role of two siderophores in Ustilago sphaerogena. Regulation of biosynthesis and uptake mechanisms.
Under iron-deficient conditions the smut fungus Ustilago sphaerogena produces two kinds of siderophores, ferrichrome and ferrichrome A. Regulation of ligand biosyntheses and uptake mechanisms of the iron chelates were studied to determine the role of each chelate in U. sphaerogena. The biosynthesis of each ligand was differentially regulated. Ferrichrome A, the more effective chelate, was preferentially synthesized under more extreme conditions of iron stress, but completely repressed when the cell was supplied with sufficient iron. In contrast, biosynthesis of ferrichrome was strongly but not completely repressed by iron. The mechanism of repression was examined using a newly developed in vivo synthesis assay. Chromium and gallium-containing siderophore analogs had no effect on siderophore ligand biosynthesis. Iron, added as siderophores, resulted in increased oxygen uptake and amino acid transport, which was soon followed by decreased ligand biosynthesis, suggesting that regulation may be indirect and related to oxidative metabolism. Uptake experiments were used to rule out a ligand-exchange mechanism for ferrichrome A-iron transport. The data suggest that ferrichrome A-iron is taken up at a specific site that results in a rapid distribution of iron inside the cell.